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(71) We, Thb Dow Chemical Com- 
pany, a Corporation organised and existing 
under the laws of the State of Delaware, 
United States of America, of Midland. 

5 County of Midland. State of Michigan. 
United States of America, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 

10 Jarly described in and by the following state- 
ment i — 

The present invention relates to a cleaning 
composition useful for releasing the particu- 
t< tar soils that tend to accumulate in toilets 
15 and similar sanitary facilities. 

While the precise chemical identity of such 
soils has not Dean completely determined, the 
soils themselves are well-known in the sani- 
9il tation art and there ate several types that 
are commonly encountered in the sanitary 
maintenance of toilet facilities. 

In the professional maintenance of sani- 
tary public facilities, probably the most 
troublesome of all is a hard, rock-like, white 
25 or nearly whits deposit, which is some kind 
of reaction product from urine. This 
material tends to accumulate, even on 
apparently clean, smooth, glazed and 
~ n polished surfaces such ax the glazed interior 
J " porcelain surface of a toilet bowl, and adhere 
thereto so that removal by mechanical scrap- 
ing is likely to cause damage to the glazed 
surface. Snch mineral-like deposit is not 
smooth as was the glazed surface upon which. 
35 it usually deposits, but provides an excellent 
site for other soils to accumulate, greatly 
compounding the problem of sanitation of 
public facilities. The problem is of the 
greatest severity when urine is deposited in 
40 a pool of water which also contains dissolved 
alkali metal or alkaline earth metal salts and 
is permitted to stand in contact with both 
such water ancj with the toilet bowl or urinal 
interior surface for a period of time prior to 
45 being removed by flushing. When, as in 
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most domestic facilities, the toilet is flushed 
as regularly as it Is used, the problem may 
appear but is of much less severity. 

A second kind of soil which is frequently 
a problem in the miinagement of sanitary SO 
facilities is closely adherent fecal matter. 
The problem is cf greatest severity above 
the water pool 'which- normally occupies the 
lower portion of a toilet bowl except in those 
instances when, below the water line, a de- 55 
posit of urine-orifflnaxing, rock-like solids is 
present to enhance adherence. 

A third form of soil which is encountered 
in some situationi is rust which while not 
inherently objecric uable, is unsightly and. as w 
in the case of other atlherent solids, provides 
a site for bacterial and fungal growth. 

Such growth of microorganisms may con- 
stitute a severe noil, problem. It Is well- 
known tfiat in unoccupied or unused 63 
facilities permittee . to stand over a period of 
a few weeks witaout attention, a mat of 
. microorganic xnaterijil may form over the 
surface of the water /pool. 

For the removal of the hard, stone^iike 70 
deposit from urine, the prior art routinely 
calls for the use of a mineral acid, and 
hydrochloric aci< hi frequently preferred. 
Sometimes nitric icid is "used because of the 
greater solubility >f some nitrates than of the 75 
corresponding en Grides. 

For the removi 1 of securely adherent and 
perhaps dried fee U matter, scraping together 
with surfactant scrubbing with a brush are 
the most widely x< coj amended and commonly 80 
preferred method i. For the control of accu- 
mulation of rust no very good method is 
known. A toile; bowl can be emptied of 
water and washed with a mineral acid to 
remove rust. Ibis is laborious and uses o5 
hazardous mateiiaU. For the removal of 
closely adherent, microbiological substances, 
mechanical scrubbing with a brush is some- 



times favored; 



attempted by drc pp'mg into the tank of those 70 
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flush toilets equipped with a water lank a 
block of parafcchlorobeozene or some com- 
parable mild germicidal sttbstance 
P It has now been discovered thai a com- 

5 bination of solvent and related materials, in 
comb^auon. solubilkes for almost effortless 
removal the stone-like deposit from reaction 
of urine, dried closely adherent fecal matter, 
and gelatinous microorganisms, while mam- 

10 mining rust-tree. or nearly so. a toilet surface 
osed in an exposure situation conducive to 
the accumulation of rust. The deaning 
composition in question has some urmted 
capacity to remove rust, but is much more 

15 effective for maintenance of a rust-free situa- 

tton. »w 

According to Che present invention there 
is provided an aqueous cleaning composition 
of a pH of from 7 to 12. comprising a chel- 

20 atins agent in the ^f^^fj?^ 
parts; a loweralkanol of from 1 to 4 caroon 
Stems in the amount of from 1 to 5 parts, 
an alkanolamine of which any alkanol 
* moiety is of from 2 to 4 carbon atoms and 
25 there are from 1 to 3 such a lcanol moieties 
per molecule, and the alkanolamme is In the 
amount of from 0.8 to 6 parts; and a mlx- 
tureof two or more different lowcialkyl 
ctbex alcohols of which each is terminated 
30 on one end by an alkyl group of from 1 to 4 
carbon atoms, ether bonded through oxygen 
to an alkylene moiety of ^J^Jj** 0 * 
atoms, said alkylene moiety being ^rm^^ 
by a bvdroxyl group, each such loweralkyl 
35 ether alcohol beTn* present in an amount of 
. from 1 to S parts; all amounts being by 
weight and all parts being by weight of 100 
parts of total composition, water being pre- 
sent in amount to complete said composition 
40 to 100 weight parts. 

Additionally, and* sometimes desirably, 
there may be present other substances which 
cooperate with and enhance the total per- 
formance of the composition, such as a sur- 
45 factant. a germicide. 

For the purposes of the present uivention. 
suitable chelating agents include uitnlotri- 
acetic add. emylenediaminctetraacetio add, 
the polyalkylenepdlyaminft polyaJiphanc 
50 polylower acid substances generally, such as 
diemylenetriamlnepentaacetic acid and their 
alkali metal salts or partial salts. Other 
chelating agents known in the art can no 
employed if desired.' such as the various 
55 polyvalent organic acids, including succinic 
acid 

The Ioweralkanol to be employed is any 
monohydroxyalkane of from 1 to 4 carbon 
atoms and is represented by methanol. 

60 etbanol. normal propanol, isopropanol. and 
the isomeric butanols. Alkanols of more 
than 4 carbon atoms manifest diminishing 
efficacy in the present invention and arc not 
normally used. 

65 The loweralkanolamme to be employed 
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contain* 2 to 4 carbon atoms in the alkanol 
moiety or moieties and from 1 to 3 alkanol 
mo e ies per mollecuie. and js «P**^ J? . 
die nanolamine ((sometimes called 2>nnino- 

dethanol). *™™ h r 0i *T?'^ 
amine, the mono-, di-. and triisopropauo ~ . 
amines pnd the homologous Ioweralkanol- 
amine substances generally. 

The loweralkyl ether alcohols are mole- 
cules terminated oa one end by an ally 
group of from 1 to 4 carbon atoms and may 
be suaight<hait or branched, the other -end 
of such terminal alky I moitcy being ether- 
bonded through o^gen to another moiety 
of from 2 to 4 carbon atoms which, bemg 
doubly cerminared. is called an alkylene 
moiety, upon tie other terminus of which 
alkylene moiety appears a hydroxyl group 
e.gT 2-putoxyethanol and l-mcthoxy-2-pro- 
panol. Result; have been incompletely 
satisfactory when employing any single such 
loweralkyl ether akobol and have been satis- 
factory when ei lploying any mixture of two 
such substances More than two can be em- 
ployed. Each loweralkyl ether alcohol is 
present in an amount of from 1 to 5 parti 
per 100 weight Tarts of total composition. 

A representa ive of each of he miaterlals 
are combined together in moderate amounts 
with water, tho water being present in an 
amount, substantially greater, than the com- 
bined amount <i all the other ingredients, to 
obtain a clean ng solution having extraor- 
dinary propertes in the cleaning of toilet 

facilities. . lw 

More particularly, the chelating agent is 
supplied in as> amount representing from 
0.25 to 15 park and preferably from 1 to 5 
parts by weigU of 100 parts of total com- 
positiop. If it s desired to adjust the acidity 
or alkalinity cf the mixture, the chelating 
agent can be applied partially as metallic 
salt and partia ly as acid- 

The loweral canol is present in from l to 
5 parts by wet* ht of 100 weight parts of total 
composition, fia.m of the loweralkyl. ether 
alcohols is prssent in substantially similar 
amount. The alkanolamino Is J»fsent jn 
from 0.8 to 6 ?am by weight of 100 weight 
parts of totaf composition with, in each 
instance, wate- sufficient to constitute 100 

fnventi re composition has a pH of 

from 7 to 12. . . 

It is not to >e inferred that a competition 
lying margin* ly outside the precise limits 
here stated would instantaneously give only 
failing results under use test conditions; but 
it would be expected to perform leas 
efficaciously, 

When desired, such composition can be 
put into an farc'sol can and applied as a 
spray. Alten ntively, it can be applied by 
a direct pump or propelled by compressed, 
air or by pouring, mopping or swabbing, w 
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Thus, in one aspect, the invention resides 
in o process which comprise* the steps of 
applying -.o a soil-bearing toilet surface the 
aqueous composition described above per- 
5 netting said composition to remain upon 
said surface fox a period of time sufficient to 
solubilize at least portions of said soil, and 
thereafter rinsing the said surface. 
As is routine in the cleaning art, the total 
10 process of cleaning a toilet surface is ren- 
dered easier and usually more effective, if a 
surface active agent is combined with the 
cleaning composition above defined. Such 
surfactant, or soap-like agenr. performs its 
15 known function. One such function Is the 
reduction of surface tension, formation of 
micelles, and other routine cleaning func* 
Hons. Another function which can be per- 
formed, when desired, is the exhibition of a 
20 composition of the present invention in the 
form of a foam, either stable or adapted to 
break and settle as a liquid film reasonably 
promptly after its application. The applica- 
tion of a composition of this invention in the 
25 form of a foam to vertical or under surfaces 
sometimes offers the advantage of permitting 
the application of a greater total amount of 
composition without immediate run-ofl. 
The surfactant material can be any of a 
30 wide range of materials. Good results are 
obtained when employing an anionic sur- 
factant. The alkyibenzene sulfonates are 
representative, as are the salts of the alkyl- 
ated, sulfonated diphenyl oxides. Nonionio 
35 surfactant materials also give good results, 
such as ethylene oxide condensation pro- 
ducts of alfcyl-phcnols and diphenyl oxides. 
Mixtures of the two can be used. 
When employed, a surfactant material or 
40 mixture of such materials can be employed 
in the composition in an amount of from 0.1 
to 10 weight parts per hundred weight parts 
of total composition. 
When a ioam is desired, other foam- 
45 forming and, when desired, foam-breaking 
agents known in the art can be employed. 

The pH of a composition according to 
this invention may vary within relatively 
wide limits. Most of tno chelating agents 
50 that will be employed with beat results per- 
form most satisfactorily in a pH above 7 but 
typically, below 12. When a mixture accord- 
ing to the present invention, including water, 
has been completed. pH can be adjusted, if 
55 necessary, by the addition of small amounts 
of an alkaline substrate to elevate the pH. 
such a substance as sodium hydroxide. If it 
is desired to lower the pH from some spon- 
taneously attained value this con be acorn- 
<60 plisbod by the addition of portions of the 
chelating agent in its acid rather than its salt 
phase. It Is. of course. ^possible to add one 
chelating agent in the form of its polyalkali 
metal salt "and employ another, but corn- 
ed potlble, chelating agent as an acid to lower 



pH. Most cleaning compositions are em- 
ployed In a pH in the r<mge of about 10 to 
aboum II. That pH gives good results and 
is the most preferred pb\ range in most era* 
bodimenis of the insCttnt invention. This is 70 
to be seen in contrast with the employment 
in the prior art of mineral acid removal of 
stoney deposits from urine reactions. 

When desired, a germicide can be added 
to a composition of this invention to disin- 75 
feet or sterilize surfaces. The present inven- 
tion results in the d sveiopment of a clean, 
typically highly poiis led surface which lends 
itself almost ideally to bcin$ sterilized. 

When employing an antimicrobial sub- 80 
stance, control of pf oi the entire composi- 
tion may become cri ;ical- Many antimicro- 
bial substances are known which perform 
their function very well at a pH in the rango 
of 3-7 or slightly >ut;iide this range but « 
which, at a pH abo'o ubout 7 to 8 rapidly 
lose their ability to control at least some 
kinds of rnicroorgaiism and perhaps all. 
Thus, when empioyiig any given germicidal 
9ubstance for its antimicrobial action in con- 90 
nection witji the totil cleaning composition 
of this invention, my given combination 
should be tested for clUcacy after it is pre- 
pared. It js not always possible to predict 
the germicidal activ ty mat may result from 
such combination rpon the basis of the 
known properties of the isolated sub- 
components. 

More particularly a celatively quite versa- 
tile antimicrobial si bsiancc which has given luu 
good resuft in the >re!ient invention over a 
very wide range of pH values is o-phenyl- 
phenol. Good results have - also been 
achieved when employing as germicide 4- 
chloro-2-cyclopenry phenol. In some way 105 
that is not fully uideistood. a combination 
of these two subs awes has proved to be 
efficacious in the d sinfestation of toilet pre- 
mises from total rAicrobiolocical flora at a 
rate not reasonably suggested by the known 110 
activity of either component alone. 

If it is desired to have a foaming composi- 
tion, it is preferrea uv employ a propellant 
which dwnulsines inder pressure and with 
shaking. The low -boiling loweralkanes aro 115 
such substances, it eluding, for example, iso- 
butane. When it Is desired to avoid foam, 
ic will be preferred to employ, as propellant 
an agent that dots not readily emulsify in 
the composition, i^ud this result can be en- 120 
hanccd by the omission of a surfactant and 
the employment <m» &>* example, a known 
halocaroon such as a known fluorohydro- 
carbon propellant, . . 

One highly satisfactory composition con- 125 
sists of. in weight piirts by weight of total 
composition. 165 1 parts of the ti^scdruin 
salt Of ethylenedJamme tetraacetic acid, 34 
parts etnylenedianine tetraacetic add, 300 
parts methanol. pO paTts dJethanolamine. 130 
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300 pares 2-butoxyetbano]. 300 parts 1- 
m«hoxv-2.propanol. germicide, surfactant, 
S^t, and water, sufficient to mak. 
10 000 piu. The term - rec^orant means 
5 asXtance capable of replacing tbc previous 
odour with a more jrfea»nt one. 

The following examples illustrates the in- 
vention. 

10 £- A* imposition was prepared, employing 
164.58 parts of the tetrasodlurn salt of 
cthylenediamtaetettaacetic acid. To adjust 
pH to 10.2. 33.83 parts of eth^ed ar^n« 
tetraacetic acid were added. With it were 

15 combined 300 parts methanol, 250 parts 01- 
SUc 300 parts 
300 parts l-methoxy-2-pronanol and 8.047 
partsofdoionittd water. WSh the adnuxrure 
of these materials, the composition of the 

M d resent invention was completed. 

However, in order to obtam the unproved 
bcoeflcial results obtained by such further 
additions, there were added to the foregoing 
300 parts of the sodium salt of a dodecyUtod 

25 sulfonated diphenyloxide surfactant and 40 
part, orthophenylpheaol. Fifteen parts of 
d-limonene were known to bo present Ca re- 
odorant substance), and all the foregoing 
were placed in a can adapted to be employed 

30 as a pressurized spray can. and ^einto 
with the foregoing were introduced 496 parts 
isobutanc as propeUant. Th* can was pro- 
vided with a valve- and education tube- 
bearing cap which was crimped into place. 

35 As a result of -these procedures, there was 

35 obtained a can having 12.946 41 parts by 
weight of content, of the specified composi- 
tionTadapted to be employed as a P'«*£ 
ked spray can for the application to toilet 

40 surfaces of a composition of the present in- 
vention. 

The spray can of Example 1 is employed 
la the cleaning of toUets m a nwvify-u^d 

43 industrial toilet facility. Wall-hung urinals 
and flush toilet bowls ^.^^g^JLfft 
crusted with urincongmatrng solids which 
act as binding agent and draining agent for 
other soils: unsightly patches of paruaUy 

50 dried fecal matter adhere in places to the 
adherent urine solids, and. in some of the 
facilities, microbiological growths of con- 
siderable extent nave spread over the sur- 
faces of the procelain structures. 

55 Each of the structures is flushed once. CO 
effect momentary cleaning of readily remov- 
able substances, and when water flow from 
the flush has ceased, exposed surfaces and 
the water pool in each facility are sprayed 

6Q for a few seconds, long enough to effect an 
armarent relatively complete but simple coat- 
ingTwith the composition of the pressure 
spray can described in Example I. 
The composidon is permitted to stand for 

65 60 seconds, and each facility ts then flushed 



again. : Of the 
are immediate 



aij»nt fixtures so treated, five 
arr ^mmcui^y" clean to bare and shining 
dLS^ESStt iwo of which manifest age 
c acks aad Meby deep seated water stains 
K iM W The other three show 70 

a «Mfl remaiEinn residue of vanous lands 
described hereWorc. and upon the second 

1 An aqueius cfeaning composition of a 
dH' of from 7 to 12. comprising a chelating 
^genf ijme ai lount of from to 15 parts; 
I WaUcano of from 1 to ^arbonatoms 
in the amouit <rf from 1 to 5 parts, an W 
aUcanolamine of which any alkanol moicry 
I* of from 2 to 4 carbon atoms and there are 
from I to 3 * eh alkanol moieties per mole- 
cule? and the Uk.molamine is to ^ »°«« g5 
of from 0.8 to 6 i>arts; and a mixture of two 85 
or more different loweralkyl other alcohols of 
which' each is terminated on one end by an 
aUcyl group cf from 1 to 4 carbon atoms, 
ether fended tough oxygen to analkyleoe 
raoiety of from 2 to 4 carbon atoms, said 90 
alkylene tnoi< ty being terminated a by- 
droxyl group, each such loweralkyl ether 
alcohol being present in an amount of from 

1 to 5 parts: all amounts being by weight 
and aJl parts being by weight of 100 parts 95 
of totjU composidon. water bein$ P 1 *" 01 " 
amoynt to oo nplete said composition to 100 

^^Compo* tioa as claimed in Claim 1 and 
containing ah o An anionic surmctant. 
3/ Compos tioa as claimed in Claimi 1 or 

2 wherein iU chelating agent is selected 
from lutriloHacetic acid, ethylenediamme. 
tetraacctic t ckl . diethylenetnaminepenta- 
acetid ncid ai d their alkali metal salts. 

4 Composition as claimed in any ot 
Claims 1 to ■ wherein the chelating agent is 
the ^trasodum salt of ethylenedmmine- 
tetraacetic acd. . ,. n 

5 Composdtiun as claimed m any of UO 
Claims 1 to 4 wherein the loweralkanol is 

m ^$5omponti<m as claimed in any of 
Qaims 1 to 5 wherein the alkanolamme is 
dietlianolami ib. . , 

7. Composition as claimed in : any of 
Claims 1 to 6 wherein the loweralkyl ether 
alcohol is 2- mtoxyethanol. 

8. : Compo: itkm as claimed in any of 
Qaims 1 to 6 wherein the loweralkyl ethor 120 
alcohol is I- neihoxy-2-propanoi. 

9. ~Compa Idon as claimed Jn any one of 
the precedinj claims wherein the chelating 
agenf is pres snt in amount of at least 2 parts 

by weight- * 
10L Comr>)sjtlou as 

^^^^^ ■ ^ 

ciainjs 1 t» 9 and also containing a 

g ° H? < 0>mp witlon as claimed in claim 1 
substontiallyF as hereinbefore described in 130 
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Example L. 

12. An aqueous cleaning composition 
comprising in weight parts by weight erf total 
composition, 165 pans of the tctras odium 

5 salt of ethyicnediamine terraacetic acid. 34 
parts ethyleoediamine tetraacetic acid. 300 
parts methanol, 250 parts dicth&nolamine, 
300 pans 2-butoxyetnaaol. 300 -pans 1- 
methoxy-2-propanol, germicide, surfactant. 

20 rcodorant, and water, sufficietii to mate 
10,000 parts. 

13. Method for cleaning a soil-bearing 
toilet surface which consists ol applying to 
said surface an at least surface wetting 

J5 amount of an aqueous composition of a pH 
of from 7 to 12 comprising a chelating agent 
in the amount of from 0.25 to 15 parts; a 
loweralkanol of from I to 4 carbon atoms in 
the amount of from 1 to 5 parts; an alkanol- 

20 amine of which any alkanol moiety Is of 
from 2 to 4 carbon atoms and there are from 
I to 3 such alkanol moieties per molecule 
nyy^ the alkanolarnme is in the amount of 
from 0.8 to 6 parts; and a mixture of two or 

25 more different loweraUcyl ether alcohols or 
which each is terminated on one end by an 
a\ky l group of from 1 to 4 carbon atoms. 



30 



ether bonded ^through 1 oxygen to an alkylene 
moiery of from 2 to 4 carbon atoms, said 
alkylone moiery beirjg terminated by a hy- 
droxy! group, each audi loweralkyl ether 
alcohol being present in an amount of from 
1 to 5 parts; all an omits being by weight 
and aU parts oeing by weight of 100 parts of 
total composition. i/at«r being present in 35 
amount to oqrnplete said composition to 100 
weight parts? permitftna said composition to 
remain upon isaid em :ac«> for a period of umo 
sufficient to isohibili^ at least surface por- 
tions of said? soil, ai d thereafter rinsing the 40 
said surface.- . 

14. A method a< claimed in claim 13 
wherein the chfclatiag agent is present in 
amount of at least 2 $>arts of the aqueous 
composition. . , . ,^ . 

15. A method as daimed mokim 13 sub- 
stantially as hereinbefore described in 
Example 2, ' 
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